pCP13, a representative of a new family of conjugative toxin plasmids in Clostridium perfringens.
Conjugative transfer is a major contributor to the dissemination of antibiotic resistance and virulence genes in the human and animal pathogen, Clostridium perfringens. The C. perfringens plasmid pCW3 is the archetype of an extensive family of highly related conjugative toxin and antibiotic resistance plasmids found in this bacterium. These plasmids were thought to constitute the only conjugative plasmid family in C. perfringens. Recently, another series of C. perfringens plasmids, the pCP13-like family, have been shown to harbour important toxin genes, including genes that encode the novel binary clostridial enterotoxin, BEC. Based on early bioinformatics analysis this plasmid family was thought to be non-conjugative. Here we demonstrate that pCP13 is in fact conjugative, transfers at high frequency and that the newly defined Pcp conjugation locus encodes putative homologues of a type 4 secretion system (T4SS), one of which, PcpB4, was shown to be essential for transfer. The T4SS of pCP13 also appears to be evolutionarily related to conjugative toxin plasmids from other clostridia-like species, including Paeniclostridium (formerly Clostridium) sordellii, Clostridioides (formerly Clostridium) difficile and Clostridium botulinum. Therefore, it is clear that there are two distinct families of conjugative plasmids in C. perfringens: the pCW3 family and the pCP13 family. This study has significant implications for our understanding of the movement of toxin genes both within C. perfringens, but also potentially to other pathogenic clostridia.